Fabrication and operation of the four-layer 4-channel microfluidic droplet generator chip was described in our previous work.
Prior to droplet generation, the glass channels were first treated with 0.1% solution of octadecyltrichlorosilane (OTS) in dry toluene for 30 min to render the channel surface hydrophobic. The carrier oil is a mixture of 39.9% (w/w) DC 5225C Formulation Aid (Dow Chemical Co., Midland, MI), 30% (w/w) DC 749 Fluid (Dow Chemical Co.), 30% (w/w) AR20 Silicone Oil (Sigma-Aldrich), and 0.1% (w/w) Triton X-100 surfactant (Sigma-Aldrich). The device was assembled with an aluminum manifold and connected with tubings for oil infusion and droplet collection. The carrier oil was injected continuously into the device by a syringe pump (Harvard Apparatus, Holliston, MA). The chip was pneumatically actuated with a constant pressure (30 kPa) and vacuum (-80 kPa) controlled by a homemade solenoid valve system to pump the aqueous solution through the channels. The pumping was conducted in a four-step fashion under the control of a program written in LABVIEW (National Instruments, Austin, TX). PCR mix contained 1x Platinum ® Taq DNA polymerase buffer with 3 mM MgCl2, 0.2 mM dNTPs, 0.4 µg/µL heatinactivated BSA, 0.01% Tween 80, 0.4 µM each of primers for λ-DNA, 0.15 U/µL Platinum ® Taq DNA Polymerase, 1X EvaGreen dye, and λ-DNA samples (0.054 and 0.54 ng/mL). Three replicates were run for each λ-DNA standard, for which 30-µL PCR mix was used to generate monodispersed droplets which were collected in 0.5 mL PCR tubes. 2, 3 ~11,000-14,500 droplets were imaged and the average droplet size was measured to be 74.8 ± 1.47 µm in diameter. The average concentration of λ-DNA standard and the expanded uncertainty were calculated following the approach described by Pinheiro, et al. 
